Adjuvant chemoimmunotherapy of cancer: influence of tumor burden and role of functional immune effector cells in mice.
Starting from the observation that success of combined treatment of MBL-2 tumor-bearing mice with the alkylating agent cyclophosphamide (CY; 150 mg/kg) and the immunomodulator maleic anhydride divinyl either copolymer (MVE-2; 25 mg/kg) was dependent upon a 1-3-day interval between treatment with CY and MVE-2, we have further analyzed in vitro and in vivo the relationship between tumor burden and the activity of immune effector cells in an adjuvant chemoimmunotherapy setting with CY and MVE-2. Treatment of MBL-2 tumor-bearing mice with CY (50-200 mg/kg) caused a dose- and time-dependent decrease in the i.p. tumor burden, which correlated with a significant increase in their median survival time. CY increased also the sensitivity of the residual MBL-2 tumor cells to Mø-mediated immunotherapy. The therapeutic efficacy of Mø-mediated immunotherapy with MVE-2, however, was restricted due to adverse effects of CY on the host's immune and hematopoietic functions. The time sequence with which these CY related positive effects on tumor burden and s(Tu)I, as well as the adverse effects on macrophages and hematopoietic functions occurred, gives sufficient explanation for the narrow window in time for successful immunotherapy with MVE-2 after preceding chemotherapy with CY. We therefore propose to modify the conventional chemoimmunotherapy of MBL-2 tumor-bearing mice by combining it with an intermittent in vivo transfer of in vitro cultivated Mø (therapy sequence: CY----Mø transfer----MVE-2), which would result in an increased Mø:MBL-2 tumor cell ratio at the site of the tumor while reducing the adverse effects of CY on macrophage functions.